Background: Acute kidney injury (AKI) due to hypovolemia and gastroenteritis is still a common disease, especially among children in developing countries. The risk, injury, failure, loss, and end-stage renal disease (RIFLE) classification is used as the estimated indicator of outcomes and incidence of AKI. Leukocytosis may be seen with systemic infectious, inflammatory diseases, and pyelonephritis. However, the cell blood count is unspecific. Some studies have shown the role of complete blood count in AKI as a useful predictive factor for mortality. We aimed at investigating cell blood count indexes and HCO3 in the prognosis of children with RIFLE criteria of AKI. Methods: In this prospective study, 206 patients with AKI, who were admitted to Amir-Kabir emergency department, were investigated. The complete blood count, erythrocyte sedimentation rate, serum HCO3, and electrolytes of the patients were measured and compared. All patients were followed monthly for 4 months for renal function test and clinical manifestation. Data analysis was performed by SPSS Version 18 (IBM Corp., NY, US.). Mean, standard deviation, standard error, and frequency were used for descriptive analysis; and t-test, Chi-square, Mann-Whitney and Friedman tests were used for data analysis. Results: There were no significant differences between the 4 groups in white blood cell count, hemoglobin, hematocrit, and ESR at baseline (P > 0.05). The number of platelet units was remarkably higher, but the number of MPV and HCO3 was considerably lower in patients with loss/ failure criteria. Conclusions: MPV is higher in the case of platelets destruction, and this is commonly observed in inflammatory diseases. Metabolic acidosis is related to AKI and may lead to disorders such as hypotension, cardiac dysfunction, and mortality. HCO3, and MPV are likely to act as a predictor of the development of AKI. Conducting a multicenter study with a larger sample size and longer follow-up is suggested to examine the predictive factor of AKI.
Background
Acute kidney injury due to hypovolemia and gastroenteritis is still a common disease, especially among children in developing countries. AKI, acute kidney injury, is commonly explained as a sudden declination in the function of renal filtration. This disorder can cause failure of excreting wastes and maintaining body fluids as well as electrolyte and acid-base balance. Timely recognition and management of AKI is crucial in the initial stages of acute AKI with evidently reduced GFR that can have a rather normal or slightly elevated creatinine (1, 2) . The major causes of AKI may be divided into prerenal, intrinsic renal, and post renal diseases, although they may migrate from one category to another. Prerenal or postrenal failure for an extended period may result in intrinsic renal damage and AKI. ATN, acute tubular necrosis, is the most common reason for the occurrence of AKI among children and is commonly considered as the hypoperfusion consequence (3).
The risk, injury, failure, loss, and end-stage renal disease (RIFLE) classification usually provides an acceptable estimate of incidence and consequences of acute tubular necrosis disorder. Moreover, an increase in the number of white blood cells can be observed concurrently with pyelonephritis, and systemic infectious and inflammatory diseases. This is despite the fact that CBC is not usually considerable irrespective of its cause of emergence. Some studies showed the role of complete blood count in AKI as a useful predictive factor for mortality (4, 5) . In the present study, we aimed at investigating cell blood count and routine biochemistry indexes in the prognosis of children with RIFLE criteria of AKI.
Methods
In this prospective cohort study, 206 children, who were admitted to the emergency department of AmirKabir hospital with AKI or renal azotemia due to viral gastroenteritis, were included. Inclusion criteria were as follow: 2 to 10 year old pediatric patients with viral gastroenteritis, moderate to severe dehydration, not-oral tolerance, and coincident with pediatric RIFLE classification ( Table 1 ) (6) . The patients with hypernatremia, hyper/hypokalemia, axillary fever more than 38.5, dysentery, ESR more than 30 (probability of bacterial infection), leukocytosis more than 16 000 (likelihood of bacterial infection), antibiotic administration, history of chronic disease, history of drug administration, and hypovolemic shock were excluded. The patients' blood cells were counted completely with applying a commercial analyzer (Sysmex XT 2000i, Roche Diagnostics GmnH, Mannheim, Germany). Furthermore, hemoglobin level, white blood cell count (WBC), platelet count, and MPV values of the patients were recorded accurately. The MPV reference was ranging from 7.0-11 FL (7). Electrolyte, renal function test including blood urine nitrogen (BUN), creatinine (Cr), Hco3, and ESR were requested initially and repeated during hospitalization. Stool exam and culture was performed for all the patients, and viral gastroenteritis was confirmed in all patients; otherwise, the patients were excluded. Hydration and symptomatic therapy were performed. All patients were followed until the glomerular filtration rate (GFR) reached a normal range, or they were followed up for 4 months based on the RIFLE classification guideline.
Data were analyzed using SPSS 18 software (IBM Corp., NY, US.); and parameters such as mean, standard deviation, standard error, and frequency were applied for the tests. Descriptive analysis and t-test, Chi-square, Mann-Whitney, and Friedman were used for data analysis.
The research followed the tenets of the Declaration of Helsinki; informed consent was obtained from all the participants. Moreover, this study was approved by the ethics committee of Arak University of Medical Sciences.
Results
Glomerular filtration rate was calculated for each patient and follow up was performed for each group if indicated ( Table 2 ). The patients were 59 (risk), 57 (injury), 46 (failure), 43 (loss), and 1 (ESRD) aged 2 to 10 years. The mean age was significantly lower in patients with criteria of failure and in loss group (P < 0.05) ( Table 3) . No significant differences were observed between the 4 groups with respect to baseline indexes of white blood cell count, hemoglobin, hematocrit, ESR, and HCO3 (P > 0.05). Platelet count was remarkably higher, and the number of MPV and HCO3 was considerably lower in patients with loss/ failure criteria. Moreover, HCO3 was remarkably lower in the body of patients that had loss/ failure criteria (Table 4 ).
Discussion
Of the 206 participants, 59(28.6 %) were in the risk, 57 (27.6 %) were in the injury, 46 (22.3%) in the failure, 43 (20.8%) in the loss and 1 in the ESRD category. The mean age was significantly lower in patients with criteria of failure and loss, and almost all the patients were male in the loss and failure group.
Moreover, an increase in the number of white blood cells could be observed concurrently with pyelonephritis, systemic infectious and inflammatory diseases despite the fact that CBC is not usually considerable without its cause of emergence. According to a research carried out by Han SS et al., it was found that leukopenia and leukocytosis are both associated with AKI and mortality risk in patients who are direly ill in the long term (4). However, in our study, no relationship was found between the patient's outcome and baseline white blood cell count.
In the case of platelets destruction, MPV is higher, and this is commonly observed in inflammatory diseases. According to Han JS et al. study, it was found that applying mean platelet volume is construed a dear but effective predictor for 28-day all-cause mortality for patients suffering from AKI who are in need of continuous renal replacement therapy (5) . In the study of Francuz P et al., it was reported that AKI development was not related to platelet volume index; however, higher platelet count was an independent risk factor for AKI in patients with diabetes or baseline kidney dysfunction (8) . According to a previous study, MPV declines in some diseases including reflux nephropathy, Crohn's disease, pulmonary tuberculosis, and chronic spontaneous urticaria (1, (9) (10) (11) (12) . In 2012, Song Liu reported that MPV declined in patients with Crohn's disease (5) . In a study by Huseyin Narci in 2013, MPV was higher in patients with acute appendicitis (13, 14) . Tekin M investigated the MPV role in acute pyelonephritis (APN) and found that MPV is a fast, reliable standard that can adequately predict the APN diagnosis and renal scars. MPV is a better predictive factor than CRP, ESR, and WBC values (15) . In our study, MPV was lower in the patients with AKI with criteria of loss and failure than in patients with other criteria of AKI. The mechanism through which the platelet counts increases and MPV decreases during AKI has not yet been evaluated. Metabolic acidosis is related to AKI and may lead to disorders such as hypotension, cardiac dysfunction, and mortality. According to research conducted by Anuksha Gujadhur et al., it was established that serum bicarbonate could predict AKI development in a mixed ICU setting (16) . In another research, Che X et al. found that applying HCO3 is useless in the process of assessing renal prognosis in patients suffering from AKI (17) . In our study, HCO3 was significantly lower in the loss group at admission. 
Conclusions
The present study found that mixing HCO3 and serum creatinine was directly useful in the prediction of developing AKI. Conducting a multicenter study with a larger sample size and longer follow-up is suggested to examine the predictive factor of AKI.
